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Partial English Translation of Japanese Unexamined Patent 
Publication No. 2000/244012 



[Title of the Invention] PROCESS FOR PRODUCING GROUP III 
5 NITRIDE COMPOUND SEMICONDUCTOR DEVICES 

[0014] Figure 2 shows resin encapsulation and dicing 
processes for the flip-chip device 100 thus obtained. As 
shown in Figure 2 (a) , thick-film photoresist portions 

10 210 are formed as a mask over the flip-chip device 100. 
The thick-film resist portions 210 are patterned with 
photolithography by removing plating film grouth portions 
211. Then, 100-pm nickel (Ni) plating films 220 are 
formed as metal posts by means of electroless plating (b) . 

15 The thick-film resist portions 210 are subsequently 

removed (c) , and epoxy resin 230 is added to the height 
of the nickel (Ni) plating films 220 for encapsulation. 
Solder bumps 240 are formed on the nickel (Ni) plating 
films 220 by screen printing. After shaping the solder 

20 bumps in a reflow oven, dicing is conducted to form 
independently resin-encapsulated group III nitride 
compound semiconductor devices 100 (f ) . 

[0015] Group III nitride compound semiconductor devices 
100 as obtained above are flip-chip semiconductor devices 
25 with high stability and durability, having resin- 



encapsulated electrodes. The encapsulating resin of the 
group III nitride compound semiconductor devices 100 
obtained above can be applied and cured on a plurality of 
devices at once, thereby improving productivity and 
reducing the number of checking processes to only one. As 
described above, the present invention can substantially 
improve productivity. 

[0016] In the encapsulating step of the production 
process described above, which is a specific embodiment 
of the present invention, wherein the epoxy resin 230 
used as an encapsulating resin is applied to the height 
of the nickel (Ni) plating films 220, the following 
operations can be performed when the epoxy resin 230 
partially or entirely covers the nickel (Ni) plating film 
220. All of these operations take advantage of the fact 
that the thin film of the epoxy resin 230 does not firmly 
adhere to the upper surface of the nickel (Ni) plating 
film 220. 

(1) With the addition of a washing process, the thin film 
of the epoxy resin 230 alone is physically removed from 
the top surface of the nickel (Ni) plating film 220 using 
a solvent. 

(2) Using an adhesive tape, etc., the thin film of the 
epoxy resin 230 alone is peeled off from the top surface 
of the nickel (Ni) plating film 220. 
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(3) By pressure shaping, the thin film of the epoxy resin 
230 alone is physically removed from the top surface of 
the nickel (Ni) plating film 220. 
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[Description of the numerals] 

100: Group III nitride compound semiconductor devices 

(semiconductor light-emitting devices) 
101: Sapphire substrate 
102: A1N buffer layer 
103: n-type GaN layer 
104: Light emitting layer 
105: p-type AlGaN layer 
106: p-type GaN layer 
111: First metal thin film layer 
112: Second metal thin film layer 
120: Thick-film positive electrode 
130: Protective layer 
140: Multi-layer negative electrode 
220: Metal posts (nickel (Ni) plating film) 

230: Encapsulating resin (resin, photosensitive polyimide 
resin) 

300: Light emitting device 

320: Thick-film positive electrode (pad) 

340: Negative electrode (pad) 



